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outcome, complications, and recurrence following surgery for lumbar disc prolapse by classical
microlumbar discectomy (MLD) and minimally invasive tubular microdiscectomy. The advantages
of one procedure over the other were also analyzed.

Methods and Materials/Patients: A prospective, observational study conducted over a period of
1 year in the Department of Neurosurgery, Government Medical College Thiruvananthapuram,
among patients who underwent surgical treatment for lumbar disc herniation by either
microlumbar discectomy or minimally invasive surgery using a tubular retractor system. Ninety-
nine patients who satisfied the inclusion and exclusion criteria were analyzed and tabulated for
the outcome.

Results: The two groups did not show a statistical difference in terms of functional outcome,
complications, or recurrence rate. However, the need for post-operative analgesics, blood loss,

Keywords: : and hence hospitalization was less in the tubular discectomy group.
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¢ Microlumbar discectomy (MLD) and minimally invasive tubular discectomy are widely used procedures for lumbar
discectomy.

¢ A comparison of patients who underwent the two procedures did not show a significant difference in functional
outcome, complications, or recurrence rate.

¢ Less use of post-operative analgesics, less blood loss, and decreased hospitalization can be highlighted as
advantages of minimally invasive tube discectomy.

* However, when analyzed in a broader sense, according to the author’s opinion, no significant difference is observed
in the efficacy of the two procedures.

Plain Language Summary

Prolapsed lumbar disc is a common cause of backache with radiation of pain along lower limbs. Many patients are
treated conservatively with rest and drugs. A significant proportion of patients may require surgery. Microlumbar
discectomy (MLD) has been the procedure of choice for many years, minimally invasive discectomy using tubular
retractors through a smaller skin incision is another procedure that evolved recently. In our study, we are trying to
compare the functional outcome, complications, and certain other factors involved in the procedures and to analyze
the advantages of one procedure over the other. A total of 99 patients who underwent either MLD or minimally
invasive tubular discectomy during one year were analyzed. The authors concluded that no significant difference was
observed in functional outcomes, complications, or recurrence between the two groups. However, the requirement
of drugs for post-operative pain relief and the number of hospital days was less in the minimally invasive tubular
discectomy group. The results of our study were compared with similar studies across the globe, which showed
similar results. From a surgeon’s point of view, both procedures are equally effective in terms of surgical results,
though keyhole surgery may be psychologically satisfying for patients using tubular retractors.

1. Introduction performed in our institution and we try to compare and
analyze the results of the two procedures.

rolapse of the lumbar disc is a common cause of

low backache and radiculopathy. In cases where 2. Methods and Materials/Patients

conservative treatment is unsuccessful and pro-

gressive neurological deterioration, surgery is in- This prospective, observational study was conducted on
dicated. Since the surgical description provided patients who underwent surgical treatment for lumbar disc
by Mixter and Barr [1], different techniques have evolved. herniation by either MLD or MIS using a tubular retractor
The classical open-wide laminectomy and discectomy gave system during one year in the department of neurosurgery.
way to microsurgical procedures or microdiscectomy by
Caspar and Yasergill [2, 3]. Microlumbar discectomy (MLD) Inclusion criteria

involves the removal of a small portion of the lamina and
the removal of ligamentum flavum on one side under a
microscope. Newer techniques with smaller incisions, se-
rial dilatation using tubular retractors, and discectomy
through 16 to 18-mm tubes changed the concept of dis-
cectomy from “open” to “keyhole” daycare surgery. The
principles of surgery in both MLD and minimally invasive
surgery (MIS) using a tube include laminotomy, medial fac-
etectomy, flavum excision, exposing the Kambin’s triangle,
and discectomy, while minimally invasive through the tu-
bular retractors in the second group. Both procedures are

All patients, irrespective of age, socioeconomic status,
or duration of symptoms who presented with lumbar ra-
dicular pain, sensory or motor deficit, and radiologically
documented single-level intervertebral disc prolapse in
magnetic resonance imaging (MRI), underwent surgery by
either MLD or MIS using tubular retractor system.

Exclusion criteria

1. Patients who had already undergone lumbar surgery.
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2. Scoliosis more than 15°
3. Segmental instability

4. Vertebral fractures, spine infection, tumor, inflamma-
tory, spondyloarthropathy

5. Patients who underwent other procedures for lumbar
disc prolapse

MRI scans were taken for all patients. Dynamic X-rays
were taken in flexion and extension to rule out segmen-
tal instability. Patients with degenerative lumbar canal
stenosis were not involved in the study group. Investiga-
tions, such as computerized tomography (CT) scan, nerve
conduction velocity (NCV), and electromyography (EMG)
are not routinely done in cases with clinical and radiologi-
cal diagnoses of lumbar intervertebral disc prolapse in our
center.

The records of the patients included the patient’s age,
sex, the onset of symptoms, the symptoms of low back-
ache, radicular pain, motor, sensory, straight leg raise (SLR)
test, bowel or bladder involvement, comorbidities, MRI
level, type of herniation, operating time, estimated blood
loss, opioid use in post-op period, complications and out-
come based on MacNab scale.

All patients were followed up for at least 6 months. The
satisfaction status was graded as excellent, good, fair, or
poor. “Excellent result” meant that the patient had no
complaints and was able to return to full working capacity.
“Good result” indicated that the patient had full working
capacity but slight low backache and leg pain. “Excellent
results” or “good results” were regarded as satisfactory
outcomes. “Fair results” indicated that the patient did not
have normal working capacity; low back and leg pain re-
duced but the patient still required the administration of
analgesics. “Poor result” meant that the degree of pain
was unchanged or worse and the patient required regular
administration of analgesics [4].

Statistical analysis

All clinical data were entered into Excel sheets and ana-
lyzed using SPSS software, version 18. The mean values,
percentages, and P were calculated.

3. Results

Among the 99 patients included in the study based on the
inclusion criteria, 27 patients were in the age group of 21
to 30 years (27.3%), 35 patients in the age group of 31 to
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40 years (35.4%), 27 patients in the age group of 41 to 50
years (27.3%), 7 patients in the age group of 51 to 60 years
(7.07%) and 3 patients were aged above 60 years (3.03%).

In this study, out of 99 patients, 59.99 (59.6%) were men,
of whom 31 men underwent MLD and 28 men underwent
MIS; 40.200 patients (40.4%) were women, of whom 27
women underwent MLD and 13 women underwent MIS.

Observations of the onset of symptoms in the subjects
showed that 43 of 200 patients (43.4%) had insidious onset
of symptoms (28 in MLD and 15 in MIS group); 37.99 pa-
tients (37.4%) had a history of increased weight before the
onset of the symptoms (15 in MLD and 28 in MIS group)
and trauma was the initiating factor in 19.99 patients
(19.2%) (15 and 4, respectively).

Low backache was present in 91 patients (91.9% of the
total). Radicular pain was seen in 92.99 patients (55 and 37
in MLD and MIS groups). Sensory symptoms were present
in 73 cases (73.7%) (42 and 31 in each group); motor symp-
toms in 49 patients (49.5%) (29 and 20 in each group);
5.05% of patients presented with bowel and bladder symp-
toms, and all underwent MLD.

Clinical examination revealed that the SLR test was posi-
tive in 91 patients, and crossed SLR was positive in 27
cases. The motor deficit was present in 75.5% of the cases
(40 and 34 in each group), and sensory deficit in 73.5% of
patients (37 and 31 cases in each).

Among the 99 patients, the majority had involvement of
L4-L5 spinal level in 55 cases (24 and 31) (55.6%) followed
by L5-S1 in 37 cases (29 and 8) (37.4%), L3-L4 spinal in 7
cases (7.07%).

The average operating time was 90 minutes for MLD,
while it was 110 minutes for MIS discectomy.

Estimated blood loss was about 100 mL in MLD and about
60 mL in MIS discectomy.

Prolonged opioid treatment was required for pain relief
for more than 24 hours in 7 cases of MLD, while none of
the MIS discectomy patients required prolonged post-op
opioids for pain relief.

Dural injury and intraoperative cerebrospinal fluid (CSF)
leak occurred in 2 cases of MIS discectomy, both settled
with fat and tissue glue. Recurrent disc occurred at follow-
up in 5 cases of MLD and 4 cases of MIS discectomy.
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Figure 1. Tubular retractor in position UE;,

S

Six months after surgery, all the patients were followed
up to assess for relief of symptoms and recovery of sensory
and motor deficits.

On follow-up, 85.4% of the MIS group had an excellent
outcome compared to 77.6% of patients in the MLD group.
Poor outcome was recorded in 2 patients in the MLD group
(3.45%) and 3 patients in the MIS group (7.32%).

4. Discussion

The literature shows that about 80% of adults experience
low back pain at some time, and it is one of the common
causes of physical activity restriction in the age group of
less than 45 years old [5]. Patients with lumbar disc pro-
lapse present with low back pain, radicular pain, numb-
ness, weakness, bowel/bladder disturbances, and pares-
thesia. Mixter and Barr were the first to describe the first
surgical method to treat ruptured intervertebral discs [2].
Many procedures evolved since then. This includes open
laminectomy and discectomy, MLD, in which minimal bone
and ligamentum flavum removal is performed, followed by
removal of the prolapsed or bulged disc through a small
incision, removal of the disc material using a tubular re-
tractor system (Figure 1), endoscopic discectomy, etc. In a
minimally invasive tubular discectomy, the prolapsed disc
material is visualized through the tube under high magni-
fication using an operating microscope (Figure 2) and re-
moved till the dura and root are lax (Figure 3).
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The recovery from pain and neurological deficits follow-
ing surgical techniques shows striking variations, depend-
ing on factors, such as patient selection and examination
and surgical techniques [6].

In classical MLD, subperiosteal retraction of muscles is
performed using specialized retractors. In MIS, serial dila-
tors are used through a muscle-splitting approach using a
tubular retractor system.

In a study conducted by German et al., minimally invasive
surgery (MIS) using tubular retractors had an operating
time of 165.5+5.75 and open microsurgical discectomy had
an operating time of 169.814.37, but the difference was
statistically insignificant [7]. It was 110 and 90 minutes, re-
spectively, in our series.

According to German et al, MIS estimated blood loss of
59.3+12.0 mL and open microsurgical discectomy esti-
mated blood loss of 90.4+8.1 mL, which was statistically
significant [7]; the results were almost similar to our series.

In a similar comparative study conducted by Grenier-
Perth et al., MIS had an operating time of 69 minutes and
open microsurgical discectomy had an operating time of
63 minutes. MIS estimated blood loss of 30 mL and open
microsurgical discectomy had estimated blood loss of 90
mL [8].

The results were almost similar to our series. Post-opera-
tive use of opioid analgesics was less in MIS patients com-
pared to the MLD group.

Muramatsu et al. documented that 100% of open micro-
surgical discectomy patients used morphine in the post-op
period while only 52% used opioids in the MIS group [9].
Brock et al. also commented that post-operative analgesic
usage was significantly lower in the tubular group [10].

The main complications studied included inadvertent in-
jury to the dura and CSF leak. Recurrence of disc prolapse
was another concern when opting for a minimally invasive
technique compared to the accepted open technique. The
trial conducted by Ryang et al. used the tubular technique
as originally described and demonstrated no difference in
recurrent disc herniation or CSF leak, whereas, in our se-
ries, recurrence was similar but intraoperative injury to the
dura and CSF leak was more in the MIS group [11].

Teli et al. demonstrated no difference in overall compli-
cations in the tubular microdiscectomy group but showed
increased CSF leaks [12].
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Figure 2. Prolapsed disc through tube under microscope

In describing the technique of tubular discectomy and
review, Clark et al. found that complication profiles for tu-
bular MIS and MLD are similar [4]. Intraoperative injury to
dura is the most common complication; rates range from
7%-10%.

Other factors analyzed were the length of hospitalization,
blood loss, and functional outcome at follow-up. Overde-
vest et al. showed no difference in functional or clinical
outcome between patients randomly allocated to tubu-
lar discectomy and MLD at 5 years of follow-up. Only the
length of hospitalization and blood loss were significantly
reduced with tubular discectomy [13]. In short, no signifi-
cant difference was observed between the two procedures
in terms of functional outcome, complications, or recur-
rence rate. Decreased blood loss, lower post-operative
analgesic requirement, and early return-to-work can place
MIS with a tubular retractor system in an advantageous po-
sition compared to classical MLD, though the cost of the tu-
bular retractor system and instruments are high.Moreover,

Figure 3. Lax dura seen after discectomy
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MIS, considered “keyhole surgery”, gives more satisfaction
to patients than “open” surgery.

5. Conclusion

There has been a shift from open to keyhole surgery in all
fields of surgery. However, the advantages and disadvan-
tages should be carefully analyzed. In our study, comparing
MLD and minimally invasive surgery using a tubular retrac-
tor system, the functional outcome and complications and
recurrence are almost the same. However, less blood loss
and less analgesic requirement in the postoperative period
are the definite advantages of tube discectomy.

Limitations

Only cases of single-level lumbar disc prolapse were in-
cluded in the study. The outcome was assessed for up to
six months but the long-term outcome should be studied
since failures and recurrences may occur later.
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